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(54) Rotary-push type electronic component and electronic appliance using the same 

(57) A rotary-push type electronic component is 
composed of a rotary encoder provided at one end of a 
cylindrical operation knob rotatably fitted in a frame, 
wherein the frame is rotatable about one rear-side por- 
tion thereof which is movable vertically in a specified 
range. The component further includes two self -restor- 
ing push switches disposed beneath the frame so as to 
operate upon rotation of the frame. By^ gushing one side 
of the outer upper surface of the cylir^rj^^perafidri 
kndbrone of the switches may be manipul^^l individu- 
allyrand by pushi ng* the middle portion .of thejjnqb, the 
two switches 22A and 22 B can be manipulated simulta- 
neously. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a rotary- s 
push type electronic component used mainly in an elec- 
tronic appliance such as a mobile telephone, which 
allows for rotation of a circumferential portion of a cylin- 
drical operation knob projecting from the operation sur- 
face of the appliance in the tangential direction, and 10 
also for pushing in the direction toward the rotary central 
axis of the knob, and an electronic appliance using such 
rotary-push type electronic component. 

BACKGROUND OF THE INVENTION 15 

[0002] Hitherto, as this kind of rotary-push type 
electronic component, a rotary encoder with push 
switch (hereinafter called REPS) 1 as shown in a per- 
spective outline view in Fig. 19 has been known. Fig. 20 20 
is a side sectional view of the REPS 1. Hereinafter, the 
conventional REPS is explained by referring to Fig. 19 
and Fig. 20. 

[0003] In this REPS 1, 

[0004] A rotary operation part such as a rotary 25 
encoder 3 and push operation part such as a push 
switch 4 are disposed on a mounting substrate 2 which 
has contacts. The rotary encoder 3 is designed to be 
movable in a vertical direction V in a specified range. 
[0005] The push switch 4 is f ixed so as not to move. 30 
[0006] The rotary encoder 3 comprises: 

a slide contact element 5 held by the mounting sub- 
strate 2 so as to be movable in the vertical direction 
V in the specified range, 35 
a rotating element 7 rotatably held by a center shaft 
6 , and 

a cylindrical operation knob 8 fitted to the shaft 6 so 
as to rotate the rotating element 7. 

40 

[0007] A plate spring 9 projecting from the lower 
end of the slide contact element 5 elastically contacts 
with a pin protrusion 10 at the front side of the mounting 
substrate 2, such that the rotary encoder 3 is normally 
urged upwardly to a position remote from the push 45 
switch 4. 

[0008] An operation button 1 1 of the push switch 4 
is provided at a side of the mounting substrate 2 oppo- 
site the rotary encoder 3 so as to abut against a pushing 
part 6A of the shaft 6 of the rotary encoder 3. so 
[0009] The operation of this conventional REPS 1 is 
described below. 

[0010] First, an electric signal of the rotary encoder 
3 is generated when the rotating element 7 is rotated 
about the shaft 6, by applying a force in the tangential 55 
direction H (Fig. 19) on the outer upper surface 8A of 
the cylindrical operation knob 8 so as to rotate the cylin- 
drical operation knob 8. 



[001 1] An electric signal of the push switch 4 is gen- 
erated when the operation button 1 1 is pushed by the 
pushing part 6A of the shaft 6, by applying a pushing 
force in the downward direction V toward the center on 
the outer upper surface 8 A of the cylindrical operation 
knob 8 sufficient to overcome the urging force of the 
plate spring 9, so as to move the entire rotary encoder 
3. 

[001 2] When the pushing force applied to the cylin- 
drical operation knob 8 is removed, the rotary encoder 3 
is pushed back to its normal position by an elastic 
restoring force of the plate spring 9. 
[0013] When this REPS 1 is used in a mobile tele- 
phone 12, it is often combined with a two-circuit push 
switch 13 as shown in a perspective outline view of the 
mobile telephone in Fig. 21. 

[0014] The two-circuit push switch 1 3 is shown in a 
partially sectional front view of Fig. 22. Two self-restor- 
ing push switches 15A, 15B disposed at a specific inter- 
val on a switch substrate 14 are designed to operate 
individually by pushing the top of an operation key 16 
rotatably supported by a support member 14A at the 
center of the switch substrate 14. 
[0015] The method of use of the mobile telephone 
12 shown in Fig. 21 is explained below. 
[0016] Upon start of use of the mobile telephone 
12, a menu of plural function items is displayed in a 
specified sequence on a liquid crystal display unit 17 of 
its operation surface 1 2 A. 
[0017] In this state: 

1 . A force in the radial direction is applied to the por- 
tion (i.e. the outer upper surface 8 A) of the cylindri- 
cal operation knob 8 of the REPS 1 projecting from 
the operation surface 12A. 

2. By rotating the outer upper surface 8A of the 
knob 8 in a direction tangentially of the knob, a sig- 
nal is generated from the rotary encoder 3. 

3. Based on the signal, the function item menu on 
the display screen is displayed. Rotation of the 
knob 8 causes scrolling through the menu to the 
line of the desired item. 

4. By pushing the left upper surface 16A or the right 
upper surface 16B of the operation key 16 of the 
two-circuit push switch 13, the corresponding push 
switch 15A or 15B is operated. 

5. As a result, the function item menu on the display 
screen is moved through in right or left directions to 
the column of the desired item, so that the desired 
item can be selected. 

6. For example, at the position of the item "Send", , 
the outer upper surface 8A of the cylindrical opera- 
tion knob 8 of the REPS 1 is pushed down towards 
the center axis of the knob. By this operation, the 
"Send" function is determined. 

7. Once the "Send" function is determined, a menu 
of plural transmission destinations is displayed on 
the liquid crystal display unit 17 in a specified 
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sequential order. 

8. Again, a force in the forward or backward tangen- 
tial direction (i.e. toward or away from the display 
unit 17 in Fig. 21) is applied to the outer upper sur- 
face 8A of the cylindrical operation knob 8 of th s 
REPS 1 to rotate the knob 8. 

9. As a result of the knob rotation, the transmission 
destination menu is scrolled through in forward or 
backward directions to the position of the desired 
destination. 10 

10. At the position of the desired destination, the 
outer upper surface 8A of the cylindrical operation 
knob 8 of the REPS 1 is pushed again toward its 
center axis, to determine the destination of the call. 

1 1 . Then a call signal is sent to this selected desti- 15 
nation. 



[0018] Thus, in a downsized electronic appliance 
such as the mobile telephone 12 comprising such con- 
ventional REPS, both the REPS 1 and the two-circuit '20 
push switch 13 are used. The user selects a desired 
item by moving through the menu composed of plural 
selection items included in the specified sequence in 
two different directions. In this case, the user must oper- 
ate both the cylindrical operation knob 8 of the REPS 1 25 
and the operation key 1 6 of the two-circuit push switch 
13 while moving fingers between them. Therefore, the 
conventional REPS was difficult to control. 
[0019] In the downsized electronic appliance such 
as the mobile telephone 12, it was disadvantageous for 30 
purposes of layout design of the operation surface to 
dispose two electronic components for selection of 
function items on the operation surface 12A. 

SUMMARY OF THE INVENTION 35 

[0020] The invention is intended to solve the con- 
ventional problems in an electronic appliance which is 
used by selecting a desired item from a menu having 
plural selection items. It is hence an object of the inven- 40 
tion to present a rotary encoder with push switch 
(REPS), that is, a rotary-push type electronic compo- 
nent excellent in controllability and with which it is pos- 
sible to select and determine a desired item easily and 
quickly by moving through a menu composed of plural 45 
selection items in different directions by using one oper- 
ation knob only. 

[0021] To solve the problems, the REPS of the 
invention comprises: 

50 

a rectangular frame rotatable about a support shaft 
which has one side supported to be movable verti- 
cally in a specified range, 

a cylindrical operation knob rotatably fitted within 
the frame. 55 
a movable contact coupled to one end of the cylin- 
drical operation knob, and a fixed contact disposed 
in the frame so as to be engaged with the movable 



contact, 

a rotary peration part for emitting an electric signal 
by rotation of the cylindrical operation knob, and 
two serf-restoring push operation parts disposed 
below the frame at a specific interval so as to oper- 
ate upon rotation of the rectangular frame. 

[0022] The push operation parts can be operated 
individually by pushing near the outer upper surface of 
the cylindrical operation knob at one or the other end 
thereof The two push operation parts can be operated 
simultaneously by pushing the outer upper surface of 
the cylindrical operation knob at a center portion thereof 
With regard to operation of these push operation parts 
(also referred to as switches), the term "simultaneously" 
is understood to mean either simultaneous or nearly 
simultaneous such that it can be detected as being 
simutaneous. 

[0023] Accordingly, in the electronic appliance used 
by selecting a desired item from the menu of plural 
selection items, the invention provides REPS which is 
excellent in controllability and allows for selecting and 
determining a desired item easily and quickly by moving 
through the menu composed of plural selection items in 
two different directions by using one operation knob 
only. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0024] 

Fig. 1 is a perspective outline view of a rotary 

encoder with push switch (REPS) according to a 

first embodiment of the present invention. 

Fig. 2 is a perspective exploded view of the first 

embodiment. 

Fig. 3 is a partially sectional front view of the first 
embodiment. 

Fig. 4 is a partially sectional side view of the first 
embodiment. 

Fig. 5 is a sectional view along line 5-5 of Fig. 4. 
Fig. 6A is a perspective exploded view of a rotary 
encoder of the first embodiment. 
Fig.6B is a front view of a example that the common 
elastic contact 43A and elastic contacts 43B, 43C 
elastically contact with the radially-shaped contact 
plate 42. 

Fig. 7A is an explanatory diagram of a method of 
forming a plate element and contact block of the 
first embodiment. 

Fig. 7B is a sectional view after cutting and blanking 
of a thin metal plate portion. 
Fig. 8 is a perspective outline view for explaining a 
method of mounting the REPS on an intended elec- 
tronic appliance. 

Fig. 9 is a partially sectional side view f the elec- 
tronic appliance including the REPS of the first 
embodiment. 
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Fig. 10 is a partially sectional front view of the elec- 
tronic appliance including the REPS of the first 
embodiment. 

Fig. 1 1 is a top view of the REPS of the first embod- 
iment. 

Fig. 12 is a partially sectional front view for explain- 
ing the operating state in the case of pushing one 
side upper surface of the outer circumference of a 
cylindrical operation knob of the first embodiment. 
Fig. 13 is a partially sectional front view for explain- 
ing the operating state in the case of pushing the 
middle upper surface of the outer circumference of 
the cylindrical operation knob of the first embodi- 
ment. 

Fig. 14 is a front sectional view of a REPS accord- 
ing to a second embodiment of the present inven- 
tion. 

Fig. 15A is an explanatory diagram of a method of 
forming a plate element and contact block of the 
second embodiment. 

Fig. 15B is a sectional view after cutting and bend- 
ing of a thin metal plate portion. 
Fig. 16 is a perspective exploded view of a rotary 
encoder of the second embodiment. 
Fig. 17 is a front sectional view showing mounting 
of the REPS on a wiring board of an electronic 
appliance. 

Fig. 18 is a perspective outline view of a mobile tel- 
ephone as an electronic appliance according to a 
third embodiment of the present invention. 
Fig. 19 is a perspective outfine view of a conven- 
tional REPS. 

Fig. 20 is a side sectional view of the conventional 
REPS. 

Fig. 21 is a perspective outline view of a mobile tel- 
ephone using the conventional REPS. 
Fig. 22 is a partially sectional front view of a two-cir- 
cuit push switch. 

DETAILED DESCRIPTION OF THE EXEMPLARY 
EMBODIMENTS 

[0025] Referring now to the drawings, exemplary 
embodiments of the invention are described in detail 
below. 

First Embodiment 

[0026] A rotary encoder with push switch (REPS) 
which is a rotary-push type electronic component 
according to the first embodiment of the invention is 
described below mostly with reference to Figs. 1 -4. 
[0027] As shown in Fig. 1 , this rotary encoder with 
push switch (REPS) 21 comprises: 

a. a resin base unit 23 having two push operation 
parts such as single push switches 22A. 22B, 

b. a rectangular frame 24 rotatably supported on 



the base unit 23, and a cylindrical operation knob 
25 rotatably supported on this frame 24, 

c. a rotary operation part such as a rotary encoder 
27 (not shown in Fig. 1) is disposed between one 

5 end of the knob 25 and a plate element 26 at one 

end of the frame 24, and 

d. a contact block 28 coupled to the rotary encoder 
27. 

w [0028] The two switches 22A. 22B are disposed at 
a specific interval at the front end of the top of the base 
unit 23 as shown in Fig. 2 and Fig. 3. For example, the 
switch 22A is composed of: 

75 fixed contacts 29A, 29B, 

a dome spring type movable contact 30A made of 
an elastic thin metal plate, and 
a flexible film 31 A. 

i 

20 [0029] The flexible film 31 A coated with an adhe- 
sive on the Joyyer surface is adhered to the top of the 
dome spring type movable contact 30A. 
[0030] The switch 22A has connection terminals 
29E, 29F electrically connected with the fixed contacts 

25 29A, 29B disposed at the front end of the base unit 23. 
[0031] Similarly, the switch 22B is composed of: 

fixed contacts 29C. 29D, 

a dome spring type movable contact 30B made of 
30 an elastic thin metal plate, and 
a flexible film 31 B. 

[0032] The flexible film 31 B coated with an adhe- 
sive on the lower surface is adhered to the top of the 

35 dome spring type movable contact 30 B. 

[0033] The switch 22B has connection terminals 
29G, 29H electrically connected with the fixed contacts 
29C, 29D disposed at the front end of the base unit 23. 
[0034] Thus, the dome spring type movable con- 

40 tacts 30A and 30B have nearly the same inverting 
stroke (i.e. in inverting from convex upwardly to concave 
upwardly) and inverting operation force. 
[0035] Moreover, as shown in Fig. 1 and Fig. 2, a 
pair of support slots 32A, 32B are provided in the base 

45 unit 23. Support shafts 33A, 33B are provided at lower 
parts of both ends near a rear side 33 of the frame 24 
and are snapped into the slots 32A, 32B to couple the 
frame 24 to the base unite 23. With this arrangement, 
the frame 24 is rotatable about the shafts 33A, 33B and 

so movable vertically in a specified range. As shown in Fig. 
3 and Fig. 4, Jwq. pushing protrusions 35A, 35B corre- 
sponding to the two switches 22A, 22B are provided on 
the bottom of the frame 24 near its front side 34. In their 
normal state, the pushing protrusions 35A, 35B abut 

55 against the central peaks of the dome spring type mov- 
able contacts 30A, 30B of the two switches 22A, 22B 
through flexible films 3 1 A, 3 1 B, respectively. 
[0036] As shown in Fig. 4, a spring 36 fixed 
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between the two slots 32A and 32B of the base unit 23 
urges the frame 24 downward so that the support shafts 
33A, 33B are normally positioned at the lower end of 
their vertical movable range. The urging force of the 
spring 36 is set smaller than the urging force of the 
switch s22Aor22B. 

[0037] Four terminals 23 A (two pieces an each side 
of the spring 36) are provided at the rear end of the base 
unit 23 for soldering and fixing the REPS 21 of the 
invention to a wiring board 51 of an applicable electronic 
appliance described below. 

[0038] Referring especially to Fig. 4, Fig. 5. and 
Figs. 6A and 6B , the frame 24 and knob 25 are 
described below. 

[0039] As shown in Fig. 4, Fig. 5, and Figs. 6A and 
6B, the frame 24 is composed of: 

a U-shaped element 37 having a rear side portion 
33, a front side portion 34 and a central portion 39 
coupling the rear and front side portions 33, 34 
together, and having the support shaft 33 A pro- 
vided at the lower, front part of the central portion 
39, 

a plate element 26, having the support shaft 33B, 
for closing the open end of the U-shaped element 
37, and 

a clamp plate 38 for combining and fixing the U- 
shaped element 37 and plate element 26 with one 
another. 

[0040] The knob 25 is rotatably fitted to a metal 
shaft 40 held still between a hole in the central portion 
39 of the U-shaped element 37 and a hole in the plate 
element 26. The cylindrical outer circumference of the 
knob 25 is supported parallel to the sides 33, 34. 
[0041 ] The outer diameter of the knob 25 is smaller 
at its middle portion 25 A so that the middle portion 25A 
is indented relative to the two side portions 25B, 25C. 
Due to this shape of the knob 25, the user manipulating 
this rotary-push type electronic component can easily 
locate and push down the middle portion 25A to operate 
the two switches 22 A, 22 B simultaneously. 
[0042] The interval between the slots 32A, 32B of 
the base unit 23 is set equal to or, preferably wider than 
the axial length of the middle portion 25A of the knob 
25. In this manner, the indented middle portion 25A of 
the knob 25 can be reliably pushed to operate the two 
switches 22A, 22B. 

[0043] Referring to Fig. 5, Figs. 6A and 6B, and 
Figs. 7A and 7B, the constitution of the rotary encoder 
27 is described below. 

[0044] The rotary encoder 27 is mainly composed 
of: 

a radially-shaped contact plate 42 movably dis- 
posed on the outer side of a rotating el ment 41, 
a common elastic contact 43A, and elastic contacts 
43B, 43C fitted to the plate element 26, and 



flexible coupling plates 46A, 46B, 46C made of thin 
metal plates. 

[0045] The rotating element 41 is fitted so as to 
5 close the opening at the hollow end of the knob 25. The 
knob 25, rotating element 41, and radially-shaped con- 
tact plate 42 rotate integrally. The two elastic contacts 
43B, 43C differing slightly in length from. the common 
elastic contact 43A are extended from the plate element 
w 26 facing the radially-shaped contact plate 42. The 
common elastic contact 43A and elastic contacts 43B, 
43C are fixed contacts, and elastically contact with the 
radially-shaped contact plate 42. By rotating the knob 
25, the three elastic contacts elastically slide on the 
15 radially-shaped contact plate 42. By this rotation, two 
electric signals (pulse signals) conforming to the rotat- 
ing direction are generated between the common elas- 
tic contact 43 A and two elastic signal contacts 43B, 
43C. 

20 [0046] At the inner side of the rotating element 41, 
a radially undulated portion 44 corresponding to the 
radially-shaped contact plate 42 at the outer side is dis- 
posed. A detent 45A of a "click-feeling" spring 45 fixed 
to the shaft 40 is elastically fitted on this undulated por- 

25 tion44. 

[0047] This constitution produces a "dick" feeling 
corresponding to the generation of an electric signal 
upon rotation of the knob 25. While the knob 25, that is. 
the rotating element 41 is not rotating, the detent 45A of 
30 the click-feeling spring 45 is fitted in the recess of the 
radial undulated portion 44, thereby preventing errone- 
ous generation of signals by inadvertent rotation of the 
knob 25. 

[0048] The electric signals generated between the 
35 movable radially-shaped contact plate 42 and the elas- 
tic contacts 43 A, 43 B, 43C are fed to connection termi- 
nals 47A, 47B, and 47C at the outer end of the contact 
block 28 through the flexible coupling plates 46A, 46B, 
and 46C made of thin metal plates integrally with the 
40 elastic contacts. 

[0049] The method of forming the plate element 26 
and contact block 28 is explained below. Fig. 7A and 
Fig. 7B are explanatory diagrams of the method of form- 
ing the plate element and contact block. First, Fig. 7A 
45 shows a plan view of a thin metal plate 48 after a blank- 
ing process. 

[0050} The thin metal plate 48 comprises: 

three elastic contacts 43 A, 43 B; 43C, 
so coupling plates 46A. 46B, 46C, and 

three connection terminals 47A, 47B, 47C formed 
at the leading ends of the coupling plates. 

[0051] When the portions of the block 28 and plate 
55 element 26 are molded by resin as indicated by dotted 
lines in Fig. 7 A, the thin metal plate 48 is insert-molded 
in block 28 and plate element 26. Fig. 7B shows a sec- 
tional view after cutting and blanking process of the thin 
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metal plate. As indicated by Fig. 7B, the thin metal plate 

48 is cut and bent at the portions forming the elastic 
contacts, so as to form th common elastic contact 43 A 
and two signal contacts 43B, 43C. The three connection 
terminals 47A, 47B, 47C are cut and bent into specified 
shapes, and a crank shape is formed in the middle of 
the coupling plates 46A, 46B. 46C. By thus processing 
the thin metal plate 48, the thin metal plate 48, plate ele- 
ment 26, and contact block 28 are formed into the 
shapes conforming to the completed state of the 
encoder 27. 

[0052] When fitting and supporting the frame 24 in 
the support slots 32A, 32B of the base unit 23 as shown 
in Fig. 2, a fixing detent 23B provided at the upper side 
of the base unit 23 is tightly inserted into a fixing hole 
28A in the contact block 28. As a result, as shown in Fig. 
3 to Fig. 5, the lower side of the contact block 28 is fixed 
flush with the lower side of the base unit 23. 
[0053] Fig. 8 is a perspective outline view for 
explaining a method of mounting the REPS of the first 
embodiment on the desired electronic appliance. Fig. 9 
is a partially sectional side view of the electronic appli- 
ance incorporating the REPS. Fig. 10 is a partially sec- 
tional front view of the electronic appliance 
incorporating the REPS. In Fig. 10, reference numeral 

49 represents an upper case of the electronic appli- 
ance, reference numeral 50 represents a lower case, 
and reference numeral 51 represents a wiring board for 
mounting the electronic components. 

[0054] As shown in Fig. 8, the REPS 21 of the 
embodiment is fitted and connected to the wiring board 
51 by soldering: 

four terminals 29E, 29F, 29G, 29H for the switches 
22A, 22B provided at the front end of the base unit 
23 to four soldering lands 52A on the wiring board 
51 of the electronic appliance, 
four terminals 23A provided at the rear end of the 
base unit 23 to four soldering lands 52B on the wir- 
ing board 51 of the electronic appliance, and 
three connection terminals 47 A, 47B, 47C at the 
lower side of the contact block 28 to soldering lands 
52C on the wiring board 51 of the electronic appli- 
ance, respectively. 

[0055] The wiring board 51 mounting the REPS 21 
is installed in the electronic appliance by inserting and 
fixing it between the upper case 49 and lower case 50. 
[0056] At the lower side of the upper case 49 of the 
electronic appliance, two protruding elongated conical 
bosses {positioning engaging parts) 49A are formed. 
Two round holes 23C are formed in the base unit 23 of 
the REPS 21 of the embodiment. When inserting and 
fixing the wiring board 51 between the upper case 49 
and lower case 50 of the electronic appliance, the 
bosses 49A ar inserted into the round holes 23C. As a 
result, the upper case 49 of the electronic appliance and 
the REPS 21 can be accurately positioned when 



assembled. By this accurate positioning, the electronic 
appliance can be manipulated stably and accurately, 
and the appearance of the electronic appliance is 
improved. 

5 [0057] Or, as shown in Fig. 9 and Fig. 10, in the 
state of the REPS 21 of the embodiment installed in the 
electronic appliance, the upper half of the cylindrical 
shape of the knob 25 is projecting from the upper case 
49 of the electronic appliance. Both ends of the knob 25 

10 are covered with hemispherical covers 53 formed inte- 
grally with the upper case 49 of the electronic appliance. 
[0058] In this arrangement. 

the controllability of the knob 25 is improved, 
75 the height dimension of the upper case 49 of the 
electronic appliance is reduced, 
invasion of dust into the electronic appliance from 
the end of the knob 25 can be prevented, and 
the appearance of the top of the upper case 49 
20 which is the operating surface of the electronic 
appliance is enhanced. 

[0059] The operation of the REPS of the embodi- 
ment is described below. 
25 [0060] First, with reference to the partial sectional 
views of Figs. 9 and 10 showing of the electronic appli- 
ance having the REPS of the embodiment, the opera- 
tion is as follows. 

30 1 . The user applies a force to the upper end portion 
of the indented middle portion 25A of the outer cir- 
cumference of the knob 25 projecting from the 
operating surface of the upper case 49 of the elec- 
tronic appliance, in the tangential direction (the 
35 direction of arrow H in Fig. 9), to rotate the knob 25; 

2. By this rotation, the rotating element 41 coupled 
to the end of the knob 25 is rotated (see sectional 
view in Fig. 5); 

3. The common elastic contact 43A and two elastic 
40 signal contacts 43B, 43C extending from the plate 

element 26 of the frame 24 elasticaily slide on the 
radially-shaped contact plate 42 disposed at the 
outer side of the rotating element 41 ; and 

4. By this elastic sliding, an electric signal (pulse 
45 signal) is generated for the rotary encoder 27 

according to the rotating direction of the knob 25. 

[0061] Moreover, at the time of the operation 
described above, 

50 

1 . The detent 45A of the click-feeling spring 45 fixed 
to the shaft 40 elastically slides on the radial undu- 
lated portion 44 at the inner side of the rotating ele- 
ment 41; 

55 2. A click feeling conforming to the generation of an 
electric signal is generated; and 
3. When rotation of the knob 25 is stopped, the 
detent 45 A is fitted into th recess of the radial 
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undulated portion 44. 

[0062] The electric signal generated in this opera- 
tion is sent to the soldering lands 52C of the wiring 
board 51 of the electronic appliance from the elastic 
contacts 43A, 43B, 43C through the coupling plates 
46A, 46B, 46C and connection terminals 47 A, 47B, 47C 
of the contact block 28, and is transmitted to the circuit 
of the electronic appliance. 

[0063] Incidentally, the position for applying a force 
to the knob 25 in the tangential direction in this opera- 
tion is not limited to the upper end of the middle 25A of 
the knob 25. The position may be deviated to the right or 
left side of the knob 25. However, due care is needed 
not to press the knob 25 by mistake when applying a 
force in the tangential direction. Manipulation of the mid- 
dle 25A minimizes the chance of pushing the knob 25 
by mistake. 

[0064] The switch operation is described below 
while referring to Fig. 9, Fig. 10, and Fig. 1 1 showing the 
top of the REPS of the embodiment. 
[0065] A pushing force is applied to the upper end 
portion of one side 25B on the outer circumference of 
the knob 25 in the direction of arrow VT (see Fig. 10 and 
Fig. 12 which are front views showing the operating 
state of the REPS of the embodiment). By this pushing 
force, the frame 24 holding the knob 25 swings by rota- 
tion of the support shafts 33A, 33B. The pushing force in 
the direction of arrow V1 acts mostly on the switch 22A 
which, of the two switches 22A and 22B, the closest to 
the one side 25 B being pushed. Accordingly, the dome 
spring type movable contact 30 A of this switch 22 A is 
pushed down and deflected downward. The frame 24 
inclines about a line between one support shaft 33A and 
the other switch 22B, and when the pushing force 
becomes larger, the dome spring type movable contact 
30A is inverted to short-circuit between the fixed con- 
tacts 29A and 29B, thereby turning on the switch 22A. 
[0066] At this time, the frame 24 overcomes the urg- 
ing force of the spring 36, and its one support shaft 33B 
moves upward in its support slot 32B, and this motion is 
nearly equal to the action stroke of the switch 22A. 
[0067] When the pushing force applied to the upper 
end of the side 25B is released, the dome spring type 
movable contact 30 A of the switch 22A returns to the 
original dome shape by its own elastic restoring force. 
The switch 22A becomes OFF state, and the frame 24 
and the knob 25 held by the frame also return to their 
normal positions shown in Fig. 9. 
[0068] In this way, by pushing the upper end portion 
of the side 25B, the switch 22A can be operated. 
[0069] Similarly, by pushing the upper end portion 
of the other side 25C of the knob 25. the switch 22B can 
be operated. 

[0070] Next is explained the operation of applying a 
pushing fore to the upper end portion of the indented 
middle portion 25A of the outer circumference of the 
knob 25 in the direction of arrow V2 (se Fig. 9 and Fig. 



1 3 which is a front view showing the operating state of 
the REPS of the embodiment). By the pushing force in 
the direction of arrow V2, the frame 24 holding the knob 
25 swings by rotation of the support shafts 33A, 33B. 

5 The pushing force in the direction of arrow V2 causes 
the pushing protrusions 35A, 35B at the lower side of 
the front-side 34 of the frame 24 to push and operate 
the two switches 22A, 22B on the base unit 23. The 
pushing force in the direction of arrow V2 acts nearly 

10 equally on the two switches 22A, 22B, and the dome 
spring type movable contacts 30A and 30 B of the two 
switches 22A and 22B are deflected nearly at the same 
time. Simultaneously, the frame 24 rotates about the 
central line linking the two support shafts 33 A, 33 B. As 

is the pushing force increases, the two dome spring type . 
movable contacts 30A, 30B are inverted nearly at the 
same time. By this inverting action, as shown in Fig. 13. 
the fixed contacts 29A and 29B. and 29C and 29D are 
short-circuited respectively, thereby turning on the 

20 switches 22A and 22B. 

[0071 ] In this operation, when the two switches 22A 
and 22B are turned on, the ON timing might be slightly 
deviated. Accordingly, switching recognition means 
using time measuring means is provided in order to 

25 judge that both switches are ON when the two switches 
are turned ON within a specified time period. That is, it 
is intended to distinguish the action of turning on both 
switches 22A, 22B by pushing the middle portion 25A 
from the actions of turning on the switch 22A by pushing 

30 the side 25B of the operation knob 25 and turning on the 
switch 22B by pushing the side 25C of the operation 
knob 25. 

[0072] In this constitution, when two push operation 
parts are manipulated within a specific time, the electric 
35 signal may be processed differently from the single 
electric signal when either push operation part is manip- 
ulated. 

[0073] At this time, the support shafts 33A, 33B of 
the frame 24 are rotated and pushed to the lower ends 
40 of the support slots 32A, 32B by the urging force of the 
spring 36. 

[0074] When the pushing force applied to the upper 
end portion of the middle portion 25A of the knob 25 is 
released, the dome spring type movable contacts 30A 

45 and 30B of the switches 22A and 22B return to their 
original dome shapes due to their own elastic restoring 
force. The switches 22A and 22B are both turned off. 
and the frame 24 and the knob 25 held by the frame are 
also returned to their normal states shown in Fig. 9. 

so [0075] Therefore, as explained above, by pushing 
the knob 25, the electronic appliance can be manipu- 
lated in three ways to produce three kinds of electric sig- 
nals, as follows: 

55 1 . turn on the switch 22A by pushing the side 25B of 
the operation knob 25; 

2. turn on the switch 22B by pushing the side 25C 
of the operation knob 25; and 
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3. Action to turn on both switch 22A and switch 22B 
by pushing the indented part 25A of the operation 
knob 25. 

[0076 J When pushing the knob 25, the rotating ele- 5 
ment 41 of the rotary encoder 27 does not rotate 
because the detent 45A at the leading end of the click- 
feel ihg spring 45 is fitted into the recess of the radial 
undulated portion 44 at its inner side. Therefore, unin- 
tended signals are not generated upon pushing of the 
knob 25. Moreover, when pushing the operation knob 
25, the motion of the rotary encoder 27 due to swinging 
of the frame 24 is absorbed as the flexible coupling 
plates 46A, 46B, 46C extending from the plate element 
26 are deflected, and hence it is not transmitted to the 
contact block 28. 

[0077] Ttius, according to the embodiment, by 
manipulation of only one knob 25, two kinds of electric 
signals can be generated by rotation of the knob in 
opposite rotating directions, and three kinds of electric 
signals can be generated by pushing of the knob at 
three different pushing positions on the knob. 
[0078] Therefore, the embodiment realizes a very 
easy-to-manipulate REPS capable of generating a total 
of five types of electric signals easily and quickly by 
using only one knob. 

[0079] In the rotary encoder 27 discribed above, dif- 
ferent electric signals are generated by the rotary oper- 
ation part depending on the rotating direction of the 
knob 25, but the same effects can be obtained also in a 
rotary switch having a contact which moves in the rotat- 
ing direction when the knob 25 is rotated by a specified 
angle. 

[0080] In the foregoing explanation, switches 22A, 
22B are formed by putting dome spring type movable 
contacts 30A and 30B on the fixed contacts 29A, 29B, 
29C, and 29D disposed on the top of the base unit 23. 
Instead of the switches 22A, 22B, two prefabricated 
switches may be disposed on the base unit 23. Moreo- 
v r, the switch is not limited to one-circuit type, but in the 
case of two-circuit or multiple-circuit push switch, more 
el ctric signals can be generated by connecting and 
disconnecting more circuits. 

Second Embodiment 

[0081 ] Fig. 1 4 is a front sectional view of a REPS 54 
which is a rotary-push type electronic component 
according to a second embodiment ol the invention. As 
compared with the constitution of the first embodiment, 
the constitution of the second embodiment differs in the 
following points: 

[0082] A grounding plate 58 is added as a measure 
against static electricity generated when the user of the 
REPS 54 touches a cylindrical operation knob 55 by 
hand or finger; and 

the knob 55 can be incorporated after mounting on 



a wiring board 51 of an electronic appliance in a 
constitution in which the knob 55 indicated by dou- 
ble dot chain line in Fig. 14 is not supported directly 
on a shaft 56. 

[0083] The remaining constitution is same as the 
REPS 21 in the first embodiment The same parts as in 
the first embodiment are identified with the same refer- 
ence numerals and further explanation thereof is omit- 
ted, and only different points are described in detail. 
[0084] First of all, the grounding plate 58 is dis- 
posed by insert forming so as to be exposed on the 
outer circumferential end portion including the upper 
end portion of a plate element 57 adjacent to the outer 
circumference of the upper half of the knob 55. The 
grounding plate 58 is disposed closer to the outer cir- 
cumference of the knob 55 than a movable contact 
(radially-shaped contact plate 42) which is a member of 
the rotary encoder 27 or fixed contacts (common elastic 
contact 43 A and elastic signal contacts 43B, 43C). 
[0085] This grounding plate 58 is constituted, like 
the fixed contacts, so as to be connected to the ground- 
ing circuit of the electronic appliance by being con- 
nected to a connection terminal 47D at the outer end of 
a contact block 59 through a flexible coupling plate 46D 
formed of a thin metal plate 63 integral with the ground- 
ing plate 58. 

[0086] On the other hand, the knob 55 that is indi- 
cated generally by double-dot chain lines in Fig. 14 is 
hollow and open at its end nearest the plate element 57. 
As in thefirst embodiment, a rotating element 41 is fitted 
and coupled so as to close its opening 55D. However, 
the end portion of the knob 55 nearest the central por- 
tion 61 of a U-shaped element 60 (shown in Fig. 16) is 
closed, and a cylindrical shaft 62 projects into its center. 
The cylindrical shaft 62 is rotatably held in a bearing 
hole 61 A of the upper opening provided in the central 
upper part of the central portion 61 of the U-shaped ele- 
ment 60. 

[0087] The middle portion 55A of the outer circum- 
ference of the knob 55 is indented relative to both sides 
55B, 55C, as in the first embodiment. 
[0088] Referring now to the explanatory diagram of 
a method of forming the plate element and contact block 
of Fig. 15A and Fig. 15B, the method of forming the 
plate element 57 having the grounding plate 58 is 
explained below. Fig. 15A shows a plan view of a thin 
metal plate after a blanking process. 
[0089] An elastic thin metal plate 63 processed by 
blanking is composed of the following: 

three elastic contacts 43A, 43B, 43C, 

coupling plates 46A, 46B, 46C, 

three connection terminals 47A, 47B, 47C, 

grounding plate 58, 

coupling plate 46D, and 

connection terminal 47D. 
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[0090] When forming and processing the portions 
as the contact block 59 and plate element 57 indicated 
by dotted lines in Fig. 15A, the thin metal plate 63 is 
processed by insert forming. After the insert forming 
process, the thin metal plate parts in Fig. 15B are cut 5 
and bent and, as shown in the sectional .view, the por- 
tions formed as elastic contacts 43A, 43 B, 43C are cut 
and bent, and the middle portions of the coupling plates 
46A, 46B, 46C. and 46D are folded and bent into a 
crankshape. The plate element 57 and contact block 59 
are formed in the shape conforming to the complete 
state of the encoder 64 as in the first embodiment. 
[0091 J A rectangular frame 65 is formed by combin- 
ing the plate element 57 and U-shaped element 60 and 
fixing them with a clamp 38. The shaft 56 to be held is 
fitted through a hole in the plate element 57 of the frame 
65 and a hole in the clamp 38 so as not to rotate. The 
shaft 56 is of such a length as to be disposed within the 
space of the opening 55D of the knob 55 as shown in 
Fig. 14. The formed plate element 57 and contact block 
59 are assembled in the rotary encoder 64 formed at 
one end of the frame 65. 

[0092] The assembling method is the same as in 
the first embodiment. Fig. 16 is a perspective exploded 
view of the rotary encoder 64. The knob 55 indicated by 
broken lines is not mounted in this stage. 
[0093] The REPS 54 of this embodiment is sol- 
dered and connected to the wiring board 51 of the elec- 
tronic appliance before incorporating the knob 55. 
[0094] Next, the knob 55 is installed. As shown in 
Fig. 1 7. the knob 55 is first set obliquely, and the rotating 
element 41 rotatably supported on the shaft 56 is fitted 
into a hollow opening 55D. The outer circumference of 
the rotating element 41 is fitted to the inner circumfer- 
ence of the opening 55D. In this state, the cylindrical 
shaft 62 at the center of the end of the knob 55 is 
snapped in and coupled to the element 60 by pushing 
the knob from above into the bearing hole 61 A, the inlet 
to which includes a narrow part 61 B. By this manner, 
the knob 55 is rotatably mounted. 
[0095] The method of mounting the wiring board 51 
of the electronic appliance using the REPS 54 of the 
second embodiment by inserting the wiring board 51 
between the upper case 49 and lower case 50, and the 
operation of the mounted REPS 54 of the second 
embodiment are the same as in the first embodiment, 
and further explanation thereof is omitted. 
[0096] Thus, in the case of the REPS 54 of the sec- 
ond embodiment used in the electronic appliance, flow 
of current in the case of generation of static electricity is 
explained below. When the user touches the upper end 
portion of the middle portion 55A of the knob 55 during 
manipulation and static electricity is generated, the 
static electricity is discharged into the exposed portion 
of the grounding plate 58 which is the conductive part 
closest to the surface of the knob 55. The discharge cur- 
rent flows into the grounding circuit of the electronic 
appliance from the grounding plate 58 through the cou- 



pling plate 46D and connection terminal 47D. Therefore, 
this discharge current does not flow into the circuits of 
the rotary encoder or electronic appliance. In this 
embodiment, moreover, the knob 55 can be mounted 
after soldering and installing the rotary encoder on the 
wiring board 51 of the electronic appliance. This 
reduces the possibility of staining or damaging the knob 
during assembling or handling of the rotary encoder 27. 
In particular, it can prevent effects of heat on the knob 
when soldering and connecting the encoder to the wir- 
ing board 51 of the electronic appliance, or discoloration 
or staining of the knob 55 due to scattering of solder or 
flux. 

[0097] In the REPS of this embodiment, instead of 
forming the switch on the top of the base unit 23, a pre- 
fabricated switch may be disposed on the base unit 23. 
Also, more electric signals can be generated when the 
switch is a multiple-circuit push switch, as in the first 
embodiment. 

Third Embodiment 

[0098] Fig. 18 is a perspective outline view of a 
mobile telephone as an example of an electronic appli- 
ance according to a third embodiment of the invention, 
incorporating a rotary encoder with push switch (REPS) 
which is a rotary-push type electronic component of the 
first embodiment of the invention. 
[0099] As shown in Fig. 18, on an operating surface 
66A of the top of a mobile telephone 66, between a liq- 
uid crystal display unit 17 and a numeric keypad 67, the 
upper half of the cylindrical shape of the cylindrical 
operation knob 25 of the push switch 21 described in 
the first embodiment is projected. 
[01 00] The method of use of this mobile telephone 
66 is explained. 

[0101] Upon start of use of the mobile telephone 
66, when the menu of plural function Items is displayed 
in a specified sequential relation on the liquid crystal 
display unit 1 7 of its operating surface 66A, the following 
actions can be carried but. 

1 . In the first place, a force in a tangential direction 
is applied to the upper end portion of the indented 
middle portion 25A of the outer circumference of 
the knob 25 projecting from the operating surface 
66A. 

2. A signal is generated from the rotary encoder 27 
by rotating the outer upper surface of the knob 25. 

3. Depending on this signal, the function item menu 
(not shown) in the display screen is displayed. The 
knob 25 is moved forward or backward to move to 
the line of a desired item. 

4. The switch 22A or 22B is actuated by pushing the 
upper end portion of the left side 25B or right side 
25Cof the knob 25. 

5. By this switch operation, the function item menu 
in the display screen (not shown) is moved through 
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in right or left directions to the column of the desired 
item, and the desired item is selected. 

6. For example, at the position for the item "Send", 
the upper end portion of the middle portion 25A of 
the knob 25 is pushed, and the two switches 22 A, 
22B are operated almost simultaneously. 

7. Once the Send function is determined, a menu of 
plural transmission destinations is displayed in the 
liquid crystal display unit 17 in a specified 
sequence. 

8. A force in a tangential direction is applied again 
to the upper end portion of the middle portion 25A 
of the knob 25, such that the knob is rotated. 

.9. By this operation, the transmission destination 
menu is moved through in forward or backward 
directions to the position of a desired destination, 
which is then selected. 

10. At the position of the desired destination, the 
upper end portion of the middle portion 25A of the 
knob 25 is pushed again to determine. 

1 1 . Then a call signal is sent to the destination. 

[0102] In the manipulation of the REPS 21. the 
knob 25 can be pushed in three differentways; that is, 

the indented middle portion 25A can be pushed, 
the side 25B can be pushed, and 
the side 25C can be pushed. 

[0103] More specifically, when the indented middle 
portion 25A is pushed, the two switches 22A, 22B are 
turned on virtually simultaneously. In this operation, the 
ON timing may be slightly deviated. Accordingly, switch- 
ing recognition means using time measuring means is 
provided in order to judge that both switches are ON 
when the two switches ON within a specific time period. 
That is, it is intended to distinguish the action of the 
turning on both switches 22A and 22B by pushing the 
middle portions 25A from the actions of turning on the 
switch 22A by pushing the side 25B of the operation 
knob 25 and turning on the switch 22B by pushing the 
side 25C of the operation knob 25. 
[0104] In this constitution, when two push operation 
parts are manipulated within a specific time, the electric 
signal may be processed differently from the single 
electric signal when either push operation part is manip- 
ulated. 

[0105] Thus, the embodiment presents a mobile tel- 
ephone as an electronic appliance excellent in control- 
lability and with which it is possible to determine a 
desired selection item easily and quickly from the menu 
of plural selection items, only by changing the position 
for manipulating the top of one operation knob 25. In 
this third embodiment the REPS of the first embodi- 
ment is used in the mobile telephone, but the rotary 
encoder with push switch in the first mbodiment may 
also be used in other electronic appliances. 
[0106] Accordingly, the invention brings about a 



beneficial effect of realizing a rotary encoder with push 
switch as an electronic component excellent in control- 
lability and with which it is possible to select and deter- 
mine a desired item easily and quickly, when used in an 
5 electronic appliance for selecting and using a specified 
item from the menu of plural selection Hems. 

Claims 

10 1. A rotary-push type electronic component compris- 
ing: 

a base unit; 

a frame mounted to said base unit; 

15 a support shaft coupling said frame to said 

base unit for pivotal movement of said frame 
relative to said base unit and for vertical move- 
ment of said frame relative to said base unit 
through a given range; 

20 a generally cylindrical operation knob having a 

rotation axis, said generally cylindrical opera- 
tion knob being rotatably mounted to said 
frame for rotation about said rotation axis; . 
a rotary operation device, including a fixed part 

25 fixed to said frame and a movable part coupled 

to said generally cylindrical operation knob for 
rotation therewith relative to said fixed part, for 
emitting an electric signal upon rotation of said 
generally cylindrical operation knob; and 

30 a pair of self-restoring push operation parts 

spaced apart on said base unit below said 
frame so as to be operated by pivoting of said 
frame about said support shaft relative to said 
base unit. 

35 

2. A rotary-push type electronic component according 
to claim 1 , wherein 

said frame includes front and rear end portions 
40 and first and second side portions; said sup- 

port shaft is disposed at said rear end portion 
of said frame; and 

said self-restoring push operation parts are dis- 
posed beneath said front end portion of said 
45 frame. 

3. A rotary-push type electronic component according 
to claim 2, wherein 

so said fixed part of said rotary operation device 

comprises a fixed contact; and 
said movable part of said rotary operation 
device comprises a movable contact arranged 
for contact with said fixed contact of said rotary 

55 operation device. 

4. A rotary-push type electronic component according 
to claim 3, wherein 
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said frame comprises a generally rectangular 
frame. 

5. A rotary-push type electronic component according 
to claim 1 , wherein s 



6. A rotary-push type electronic component according 
to claim 2, wherein is 



7. A rotary-push type electronic component according 

to claim 6, wherein 40 

said axially central portion of said outer upper 
surface of said generally cylindrical operation 
knob is indented relative to said first and sec- 
ond axial end portions thereof. 4S 

8. A rotary-push type electronic component according 
to claim 6 r wherein 

said axially central portion of said outer upper so 
surface of said generally cylindrical operation 
knob comprises a touch discernment part ena- 
bling a user to discern by touch said axially 
central portion from said first and second axial 
end portions of said outer upper surface of said ss 
generally cylindrical operation knob; 
said support shaft includes two opposite ends 
supporting said frame on said base unit at two 



spaced-apart support locations; and 

a distance between said spaced-apart support 

locations is at least as long as an axial length of 

said axially central portion of said outer upper 

surface of said generally cylindrical operation 

knob. 

9. A rotary-push type electronic component according 
to claim 6, wherein 

said frame comprises a U-shaped element at 
said front and rear end portions and said first 
side portion thereof, and a plate element clos- 
ing an open end of said U-shaped element at 
said second side portion of said frame; and 
said fixed part of said rotary operation device is 
provided at said plate element. 

1 0. A rotary-push type electronic component according 
to claim 6, wherein 

one end of said generally cylindrical operation 
knob has said movable part of said rotary oper- 
ation device pressed thereinto, and the other 
end of said generally cylindrical operation knob 
has a snap-in coupling part for snap-in cou- 
pling of said generally cylindrical operation 
knob to said frame from above, such that said 
generally cylindrical operation knob is detacha- 
ble from said frame. 

1 1. A rotary-push type electronic component according 
to claim 6, wherein 

a spring is provided for urging said rear end 
portion of said frame downwardly toward said 
frame with an urging force greater than an 
operation force of said push operation parts, so 
that both ends of said frame are normally posi- 
tioned at a lower end of said given range of ver- 
tical movement 

1 2. A rotary-push type electronic component according 
to claim 6. further comprising 

a click-feeling element operably coupled to said 
generally cylindrical operation knob for gener- 
ating a click feel during rotation of said gener- 
ally cylindrical operation knob. 

1 3. A rotary-push type electronic component according 
to claim 6, wherein 

said rotary operation device comprises a rotary 
encoder for generating different signals 
depending on a rotating direction f said gen r- 
ally cylindrical operation knob; and 
each of said self-restoring push operation parts 



said fixed part of said rotary operation device 
comprises a fixed contact; and 
said movable part of said rotary operation 
device comprises a movable contact arranged w 
for contact with said fixed contact of said rotary 
operation device. 



said generally cylindrical operation knob is 
mounted to said frame, said frame is pivotally 
and vertically movably mounted to said base 
unit, and said two push operation parts are dis- 20 
posed beneath said frame, in such a manner 
that: 

one of said push operation parts can be oper- 
ated individually by pushing an outer upper sur- 
face of said generally cylindrical operation 25 
knob downward at a first axial end portion 
thereof; 

the other of said push operation parts can be 
operated individually by pushing an outer 
upper surface of said generally cylindrical oper- 30 
ation knob downward at a second axiaJ end 
portion thereof; and 

both of said push operation parts can be oper- 
ated simultaneously by pushing an outer upper 
surface of said generally cylindrical operation 35 
knob downward at an axially central portion 
thereof. 



so 
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comprises a push switch. 

14. A rotary-push type electronic component according 
to claim 13, wherein 

5 

each of said push switches comprises a fixed 
contact and a dome spring type movable con- 
tact formed of an elastic thin metaJ plate and 
disposed over said fixed contact; and 
a flexible film is covered over an upper surface 1 o 
of said dome spring type movable contact, and 
an adhesive is provided on a lower surface of 
said flexible film. 

15. A rotary-push type electronic component according is 
to claim 6, wherein 

said fixed part of said rotary operation device 
comprises a fixed contact, and said movable 
part of said rotary operation device comprises 20 
a movable contact arranged for contact with 
said fixed contact of said rotary operation 
. device; 

». said rotary operation device comprises a rotary 
switch operable such that, upon rotation of said 2s 
generally cylindrical operation knob by a speci- 
fied angle, said movable part moves in the 
direction of rotation of said generally cylindrical 
operation knob; and 

each of said self-restoring push operation parts 30 
comprises a push switch. 

16. A rotary-push type electronic component according 
to claim 15, wherein 

35 

each of said push switches comprises a fixed 
contact and a dome spring type movable con- 
tact formed of an elastic thin metal plate and 
disposed over said fixed contact; and 
a flexible film is covered over an upper surface 40 
of said dome spring type movable contact, and 
an adhesive is provided on a lower surface of 
said flexible film. 

17. A rotary-push type electronic component according 45 
to claim 6, further comprising 

a contact block for connection to an external 
circuit; 

a thin metal coupling plate formed integrally so 
with said fixed part of said rotary operation 
device and electrically coupling said fixed part 
of said rotary operation device with said con- 
tact block. 

55 

18. A rotary-push type electronic component according 
to claim 17, further comprising 



a grounding plate disposed between said outer 
upper surface of said generally cylindrical oper- 
ation knob and said movable part of said rotary 
operation device; and 

a contact coupled to said contact block for con- 
necting said grounding plate to a grounding cir- 
cuit of an electronic appliance. 

19. An electronic appliance comprising a rotary-push 
type electronic component according to claim 18, 
and further comprising 

a case including an upper case and a lower 
case; 

a wiring board disposed in said lower case; 
wherein said contact block is fixed to said base 
unit and is physically and electrically connected 
to said wiring board; and 
wherein connection terminals of said push 
operation parts are electrically connected to 
said wiring board. 

20. An electronic appliance comprising a rotary-push 
type electronic component according to claim 17, 
and further comprising 

a case including an upper case and a lower 
case; 

a wiring board disposed in said lower case; 
wherein said contact block is fixed to said base 
unit and is physically and electrically connected 
to said wiring board; and 
wherein connection terminals of said push 
operation parts are electrically connected to 
said wiring board. 

21. An electronic appliance comprising a rotary-push 
type electronic component according to claim 5, 
and further comprising 

a case including an upper case and a lower 
case; and 

a positioning engaging part provided between 
said base unit and said upper case for position- 
ing said rotary-push type electronic component 
within said case. 

22. An electronic appliance comprising a rotary-push 
type electronic component according to claim 6, 
and further comprising 

a case including an upper case and a lower 
case; and 

at least one cover portion formed integrally with 
said upper case and covering axially opposing 
ends of said generally cylindrical operation 
knob. 
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23. An electronic appliance comprising a rotary-push 
type electronic component according to claim 6, 
and further comprising 

a switching recognition device comprising a s 
time measurement part for processing a signal 
generated when both of said push operation 
parts are operated within a specified time 
period differently than signals generated when 
one of said push operation parts is operated w 
individually without the other of said push oper- 
ation parts being operated within said specified 
time period of the operation of said one of said 
push operation parts. 

15 

24. An electronic appliance according to claim 23, fur- 
ther comprising 

a main body display unit for displaying a 
sequentially arranged menu of selection items: 20 
wherein said rotary operation device is opera- 
ble to, upon rotation of said generally cylindrical 
operation knob in a first rotary direction by 
pushing said outer upper surface in a first tan- 
gential direction, generate a first signal to 25 
cause scrolling through said selection items in 
a first direction, and, upon rotation of said gen- 
erally cylindrical operation knob in a second 
rotary direction by pushing said outer upper 
surface in a second tangential direction, gener- 30 
ate a second signal to cause scrolling through 
said selection items in a second direction oppo- 
site said first direction; 

wherein said push operation parts are 
operable to, upon downward pushing of said 35 
outer upper surface of said generally cylindrical 
operation knob at said first axial end portion 
thereof, generate a third signal to cause scroll- 
ing through said selection items in a third direc- 
tion orthogonal, to said first and second 40 
directions, and, upon downward pushing of 
said outer upper surface of said generally cylin- 
drical operation knob at said second axial end 
portion thereof, generate a fourth signal to 
cause scrolling through said selection items in 45 
a fourth direction opposite said third direction, 
and, upon downward pushing of said outer 
upper surface of said generally cylindrical oper- 
ation knob at said axially central portion 
thereof, generate a fifth signal to determine so 
selection of one of said selection itema 
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